The Fermi acceleration oscillator is extensively used to interpret many physical and mechanical phenomena. To understand dynamic behaviors of a particle (or a bouncing ball) in such a Fermi oscillator, a generalized Fermi acceleration model is developed. This model consists of a particle moving vertically between a fixed wall and the piston in a vibrating oscillator. The piston of mass 2 m is connected with a spring of constant k and a damper with coefficient c, and they are set on a periodically oscillating base, as shown in Fig.1 . The mass of particle is 1 m and the impact restitution coefficients of particle are 1 2 and e e at the wall and piston, respectively. The gap between the fixed wall and the equilibrium piston is h . The oscillating displacement of the base is ( ) cos
Extended Abstract
The Fermi acceleration oscillator is extensively used to interpret many physical and mechanical phenomena. To understand dynamic behaviors of a particle (or a bouncing ball) in such a Fermi oscillator, a generalized Fermi acceleration model is developed. This model consists of a particle moving vertically between a fixed wall and the piston in a vibrating oscillator. The piston of mass 2 m is connected with a spring of constant k and a damper with coefficient c, and they are set on a periodically oscillating base, as shown in Fig.1 . The mass of particle is 1 m and the impact restitution coefficients of particle are 1 2 and e e at the wall and piston, respectively. The gap between the fixed wall and the equilibrium piston is h . The oscillating displacement of the base is ( ) cos
From Newton's second law, the equations of motion for the above model are
The impact relation between the particle and the fixed wall is
where (+) and (-) represent the after and before impact. The impact relation between the particle and the vibrating piston is. 
The motion switching bifurcation of a particle in such a generalized Fermi oscillator is investigated through the theory of discontinuous dynamical systems. The analytical conditions for the motion switching are developed. Thus, periodic motions in the Fermi-acceleration oscillator are given and the corresponding local stability and bifurcation are presented through the eigenvalue analysis, as shown in Fig.2 . Periodic and chaotic motions in such an oscillator are presented via the displacement time-history, as shown in Fig.3 . The solid and dashed curves represent the particle and piston displacements; the dark dots represent the starting points of each period for periodic motion, or the starting point of chaotic motion.
(a) (b) From switching bifurcation and period-doubling bifurcation, parameter maps of periodic and chaotic motions will be developed for a global view of motions in the Fermi acceleration oscillator. To illustrate motion switching phenomena, the acceleration responses of the particle and base in the Fermi oscillator are presented. Poincare mapping sections are also used to illustrate chaos, and energy dissipation in chaotic motions can be evaluated.
